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m m m 

ijA'-Hf^igfSMitLTI^ v^-K^** (Pseudononas 
15 1L 7^*'jy*X ( Alcaligenes ) JS V l*zx-A, ( Mucor ) Jg N 

x 4 9 ( Candida ) Jg N 7 $ 3 - 5 ( Humicola ) JS^ U v* A d - ;i, ( Bhi 
zomucor ) JStt <J: 36*30 £ *ITI** 0 - ft t> © + K li&fc^ S tlT 

ttfrTt •> a.- K** X ( Pseudononas H 

cit«i4«o U'<-#«£^#&^<im$*iT^*o en* -etc 

20 Jffl£*lTl»<6 feOiLTI^ -/a-|>'ttX'77^ ( Pseudomonas fr 
agi) (#§S 8862-228279^ f#B§¥2-190188*§0 . > a - K^e^X • -tr 
/N°i/T ( Pseudomonas cepacia ) (<&PI¥3-47079-*§-. #B?J¥3-87187-5f) 
„ •> jl- K^^-^. • ^f-^ ( Pseudomonas putida ) (EP268452) * > ^ 
— K^^X • v'j. — K T ;U *7 >jy^7 ( Pseudomonas pseudoalcaligene 

25 s) (#g§^3-500845-t) . Kt+X • 7x^7 If (Pjeudompn 

as aeruginosa) (EP334462) * •> a. — KttX • ( Pseudomon 
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as glumae ) (Appl. Envir. Microbiol. (1992)58. 3738-3791) ^ a - 
K^-^-X • 7)1* U-tr >X ( Pseudomonas fluorescens ) (Appl. Envir. 
Microbiol. (1992)58,1776-1779) j&<&* 0 

—SB© •> i - K^e^-X ( Pseudomonas ) Hfcflgt:: fctf -5 'J 

( Pseudomonas cepacia ) U /<- -bf©£fi)c 13 li ?i£f&£$j©il 

JSKB8fr£irc©Tffi^&i*£^&^TfcS (EP331376) o ^ j. — K 
• ^^7X ( Pseudomonas glumae) <DMtZ> »J ^< — -tf ii^ 

K^tlTV^SC t*<fi!fe»nTl.>« (EP464922) 0 
—^5 > — K X • £/ =l — FT Jli] l ) f X ( Pseudomonas pseudo 
alcaligenes ) TfcU ^^D^xttgi • <^ ^-^fflOfc^tii^S 

15 ^— tfMlciic:©T*fli*afe : Ftts»SI"ettti^ (EP334462) 0 * tz 
i/a-FttX'77y ( Pseudomonas fragi) T- It Z ©TfltfiS&itfc 

20 ~ (H.Andree) t>K«fc£ Tft^ffJ^i LT© U ^°--t'J (Lipase as 
detergent components) iJS^-S^^t (Journal of Applied Biochemis 
try, 2. 218-229(1980)) ^{Cte«$nT^S 0 

25 7;i>* 'J ftp Ht?««61-5 U/<— tf*<3*a&&n3 0 
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10 ') ZWL&Vat LTlix va-FttX ( Pseudoaonas 

fL 'jy^X ( Alcaligenes ) fL 79 , a : Z:'<9 9 — ( Achromoba 

cter ) Ji % ( Mucor ) Jg^ *t>f^ ( Candida ) Jg N 7 i 3 

-5 ( Hum i co la ) Jg x "J'/Aa-A ( Bhizoaucor ) gtt £*<JO £ tlT ^ 

15 ttfr&«7*;&Uttfc**fcJ«K 7;l>*7 >)&<Dfcm®mtpT*1t£\z 'J/* 

o-fc'<?^ — ( Achroaobacter ) fL ( Mucor ) fL 4-+>T ? >f 

y ( Candida ) Jg x 7;3-7 ( Humicola ) Jg©& 'J — tf {£>, T — ^~ 

20 *>a- K**X ( Pseudoaonas ) JRtcJg-r 

•Sa^^li LTlix S/a- K**X '75^ ( Pseudoaonas fragi ) x 
•> — K -t * • -t? v' 7 ( Pseudoaonas cepacia ) x •> jx — K ^ X 
• •> a. — VT Jli] U y ^ X ( Pseudoaonas pseudoalcal igenes ) „ *> .a 
— K*^-X • 7 3-fo*f J -V ( Pseudoaonas aeruginosa ) ^ •> a. — K * + 

25 X • 7A-^"Ut>7 ( Pseudoaonas fluorescens) tl <h* 2>< tb -5 J&* ^ C tl 
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--tr\ #i:SD 7 0 5tt (FEBM BP-3772) U /*--t? S£$im± < 

EUii^T.^ Kp S l©#JPBi*3fc*feg|T*fcSo 
02li^7^; Kp S 1 S©#JP8S*3fc*&B|-e**o 

15 H3 s kp s i vomvmnmm-z&Zo 
m4nzf^xi kp s l i ommnmrnm-c^io 
mbitzr^xi Kp s l 2<z>mmmm*simT'kz 0 

E6li^77i Kp S P 1 ©*Jffi»^«>SiT'*^o 

Bi7ii^7x^ kp s p 2oMmmmm®T'&z 0 

20 E!8ii^7X^ KpAPK pAP2, p AP3<D«iBT*ifeS„ 

091^77; kp s b i ommmT'&Zo 

mi 0 li^X ^ Kp s b 2©«i0-e*5o 


£BJJ©l¥$ffltt!&B;j 
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eudomonas sp.)SD 7 0 5ft (gifc^FEEM BP-4772) «fc *K I? 

sife^^tD n A»r>t*K» t c© d n ak***£ibisic* 

1) EWMifcEBsnfcTs ;ke^3- Ktsae^o 

2) EW#^2lwE«Sttfc»'*-**=»- K*S** U** KE9J* 

3) EyiJS^3{cf2«$tifcT S yBE*J*=»- Klf-*ift£?o 

4) E*IS^4i;:E«**ifc V'<-M<D&mK.W**+&* 3 
-Kt5??Utf KETfl^tfitfc^ • 

5) ^a-FttX ( Pseudomonas ) JgfcHS**© 15 E 1 ) tt l» L 4 ) 
© I,* -fti Jw Eft © & fe^o 

g) ^-(.'tt^sp. ( Pseudomonas sp. ) S D 7 0 5 tfc (3£f£fl^FE 
BM BP-4772) A&<Z>ilEl) ttl»*L4) ©^-f nrfMCfSifc©*!^ o 

7) h5E1) ttv*L6) ©^"f tt*lwE«* tifcilfc^© * ? K 
E*J©£&*> t < li— SB^^trD N A 0 

8) 15123) 2fcl*4) KE«$ftfc*fc?©;**l'**KE*J©£gB 
*>L< li-aJt'Wy'JNXtSDNAo 

9) I5E1) ttl*L4) ©^■rn^lwE«$nfcilfe : f : ©^^< ± *> 1 

10) I5iei ) «^L4) ©t^nfrlcEfcSttfcitfc^ ©4>* < i t> 
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£#lo 

5 12) huIBI 0) KsS«0ffl&;i&fe#DN A 

13) ( Escherichia ) Jlfffig, .> ^ _ p ^ .j. 
XSSB® ( Pseudomonas ) „ * tz\t'<* Jlxm®m ( Bacillus ) 
BUfHl 1) f2«0J&fffE&ft£^o 

14) *>^- K^Xjg$® ( Pseudomonas ) % £K.\*'<*)1 
10 ^lil ( Bacillus ) Tr&Zffifcl 2) IS«©jg®f£&jS£$i 0 

1 5 ) &$LW i/a-K^X.7;^'J^x ( Pseudomonas alcali 
genes) , - Kttx- ->a - K7A*ijy*7 ( Pseudomonas pse 
udoalcali genes) . > ^ - x • y > K >± ( Pseudomonas mendoc 

ina) N £ 1z\*><* A,7> • X^f 'J X ( Bacillus subutilus ) T'*5I5 
15 IB 1 1 ) £ fz li 1 2 ) !B«© J&SJ£&&£!&!| 0 

16) j|4W->a-F€tXsp. ( Pseudomonas sp. ) SD7 0 5 
I* (SfES-^FEBM BP-4772) . > ^ - K** X • y > K > * ( Pseudomo 
nas alcaligenes ) SD 7 0 2tt (SKS^FERM BP-4291) . '<^;Ux 

( Bacillus ) NKS-21tt (£ft#^FERM BP-93-1) . £iilt*tlZ> 
20 ®^»T-*5BUiei 1) ifclil2) iB«®^©f£&&£4& 0 

17) iy 12 1 1) ttir*L16) o^^n^^i2tt©^®feg|^i:©ija© 
4>tt< £*> lo£Jg#LT!J'*--fer£^irJgft$}£i#. 'J^°--br^*j5f 

25 [ita^®m«] 
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- -fef ic *> ^ xft © & v * c t * ti t i> * stt * &m © E 

10 2o©gtes##&E?ijKffi^£* y ? i/*^ 

K^^7^7-i U BftU '<-**itfc^£*>o&fe{*:£i|g!<!: LTD 
NA#U 7 --tf Iwct 0 2o©^7-r-7-P5©E?iJ^»mWJC^fiJc1-5 

u^'-tf©Ji&tta©££t;£^±T¥«iS#ii-So '^--feritfe?* 

£fr&fe#DN A&K-£fto|ffl®t;U * © u a ^ -©J3 ») ©gff 

20 nojst'^i^ 

-fef^3- K ©£&<fc*VMi3' ffl©-8B£7n-:/<!: L T 3 

© DN AirM-i LT&fe#D N A^t>m«t-T 5 £ £ 
25 [Hi] 
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h t>©-eabtl««k < > &\x.\t KtfX ( Pseudomonas ) JSSfflg, 

iX->i')'>7 ( Escherichia ) gJfflS. '<mx ( Bacillus ) MtSlM 

^zm^zc twin*** 

i/ a. - K^*X ( Pseudomonas ) gfiflliTlix v a - K*^- X s p . 

5 ( Pseudomonas sp. ). S D 7 0 5tt (£f£g*|FERM BP-4772) *> L < li* 
©iifitfU v/a- K*t7 • 7^*'jy^X ( Pseudomonas alcaligene 
s) > i/ a. - K * X • ->a- K7A*'jy^7 ( Pseudomonas pseudoa 
Icaligenes) v' a. — K * X • ;>< > K > ( Pseudomonas mendocina ) 
*<SF* Ll>o L < lix *>a- K^X s p . ( Pseudomonas sp. ) 

10 S D 7 0 5*t>'L < (i*©££tlU K^x • y > K>^- ( Pseu 

domonas mendocina ) SD 7 0 21* (gifc#^FERM BP-4291) fcKli 

X7i/i'j , >7 ( Escherichia ) JSSfflgTlix ^11 ( Escherichia c 
oli) LW 

15 /<^;l/X ( Bacillus ) HaagTlix '<f-/l/X • X7f 'J X ( Bacillus 

subtilis ) x ^'fil'X'TiDiJ^Tyi^X ( Bacillus amyloli 
quefaciens ) x ^<f-)VX • 'jy-'twk^ ( Bacillus licheniformis ) > 
;<=f-Jl7> • 7 7—-? 7* ( Bacillus firmus ) N '<f Ax • 1/ > * X ( Bac 
illus lentus) >, ^fA^* 7A^n7-f 5 7 ( Bacil lus alcalophilu 

20 s) L.^o «fc L < li. '<*^X s p. ( Bacillus sp. ) N K 

S-2 1** (SftS^FERM BP-93-1) t> L < l*-?-©£M#-T?fc £o 
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•> - K**X ( Pseudoaonas ) JSfflSfiW£?t£ £ Ltffll^li^ 

fcgiJ^tDK LfcE&li. tf ^-tfiMH 1 ©**^^!**. 

*-T!n|i$t;:3£!gf£&LTt> <fcW *H§g£?t±<*: LTfflUi 

10 '<*a,t. ( Bacillus ) mmmzmzt Lxm^zm&u^ pubho 

•>*-K*:*-* ( Pseudomopas ) JiiaB%fc1g3E £ Ltffll^il^lix 
R S F 1 0 1 0fO^7X S K^ffl^5:i^^^ 0 C tl t> «t o T 

[tj/<-4fO|!ixi] 
■/a-^tX ( Pseudomonas ) MfflUj^lifji £ LTffli'fcl^ U 

25 S<DttR] 
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(1) ttffl 

(2) SKttJttt 

5 (3) ttfflpH&tfMi8pH 

^'J-^t^;^IfH. pH-s t a t&£<sgJBU pH8-l 
2©i§HT-«!j5£l*:JI£0ttfflpH;&<8~l 2. 5®pH^10.7 o 

(4) ftfflflKRtfM«a* 

h U*l/>r 3 LTx 3 0-8 OtcDiSffiT-zM^ 

10 LfcJI£©ttJfJ&g#3 0~80t> MiSSS*<6 0±5t o 

(5) %»JS)c^lcJ:SS« 


fSflSPJ 1 : &fe#DN A ©UK 

•>a-F*7-7sp. ( Pseudononas sp.)SD7 0 5tt^L igifi ( # U 
20 ^^h > 1 B§x + X0.5%x *g<k^- h 'J ^AO.5%) 1 0%&K 
* h U ^^3m 1 SD^x p H 9 KiSSi!LfcJ£*fel000m 1 KffigU 3 

£0.4Mg{t:>- h 'J ff A % 10mM E D T A t? 5 0 m M h U Xig 
(p H 8) 8ml KfiSLfco Ctlli T/f-A4RNa s e 
25 A£**l-e'n&ig&0. 5mg/m 1 ^ 0.05mg/m 1 KttSJ: 9Kfln;U 
3 7*C-e3 O^g^frlcJit ? U Mlc Kx >;HlK^ h'J^A (S 
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ds) znmmi hkuz&oizuqz.^ 3 7tT'3 o&Ma?fr£&& 

r> U femzittzo *©^ 6 O'er* 1 0#RgtJDSU &&\zaim4iz 
&tZo Z<D®m\zTEmmm (1 mM EDTAi^t; lOmMhU 

£g?gffi& (pH8) ) Tt&fost!-*:? * y -^fc^fiJin*.. nvfrtz 

L^o 3 0 glc@]R L^tKI^- 2 OtWLfci^ y -^£3&a 

tn;U itm*-?? y tm-v&w^tzo zoitm*:^? J -JVC*) > 

10 HifeflJ2 : ftfeftDN A?4 1 =? U -©ft» 

$MDN AS-fcJPSS^S a u 3 A 1 T'8B##JI? L 7#o-X 
mSvfrSfrfcm^ 2-10kb p ©DN ASrK-SrleJiRLfco 75 
X$KpUC118*BamHI U 7WJ!t-^7 7 ^-^ 

a^ffo/Co ^#£T 4 DN A 'J ^--If^ffl^TliUo dtl^Llg 

15 ifi^tLfc^ 5 0 mMttfl;**** A"e#ig L fc;*;I§g J M 1 0 1 
tt0.3mli:DO^ 0"CT3 O^O + aK- Hfc^ Li£*lfe£l 

> 5 0 P P m££t;L¥«igit6lw£:fc U 3 7 tt' 1 Bfci&* L tz 0 ZO 

20 

Model 476A (7^7>f K'M * AXtt) T^tfrU E7»J#^5 

25 >J I/** K7o Lfco ECL (g&ftg ; 3' 

-oligolabel ling and detection system. Aoasham life sciencefct) £ 
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'J *A/1.5M«rtfc* h 'J 7 AjcSLfc«»fc±T 1 0£M#B3-&* 1.5 
MJgffc* h 'ifA/lM h U (p H 7) Til LfcttttUT 

7#IBk 2®4>fDLfc 0 74 >l?-£8 0V2tiff$mj&L^ 0. 5% S D 
S/6XSSC (lxSSCIi, 1 5 OmMM+ h U 5mM 
10 9 h »J 7 A jgft 0 nxSSCIilxSSCOn 1 5 

OmM&fl;-*- h U 7A/1 5mM^x>l?^- h 'J HMo ) 4>T'S® 
^SE^ft^ L/Co fl.l%SDS/5xSSC/5xf>A-f. jgft 
(Denhardts solution) (0. 196 7 >f ^ 0. 196 # U h'^^ t°D >J K 

0. 1X7 *>jfll»7^y S > (B S A) ) 4^*7 >r JU9 -(DZfU'^J Zf 

15 y^-i?-->3>*6 0t-emiaftofco i^«i©^^*^±ie(D^^ 

- •> a 6 Ott' 1 %fTo /Co *©tfex 

1XSSCT6 OtT" 1 5#IBU 0.1%SDS/0.5xSSCT'6 Otf 
15»PJft»Lfco ECL (g&ffi^ ; 3' -oligolabelling 

20 and detection system) ®7°o h 3 ;nctSfc o T&tii Lfc 0 

U #JP8I*?£E coRIiPst U SacliXbal T-#A?Lfc»r 

25 |^7kbpODNABfK-4 { it»n/::i^Jofc 0 C©7°7*^ KpS 
1 *£««RI**-C5M*U <HH**«lia*ff«Lfc 0 $bt:7#D- 
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U y^-tf- S/ 3 > t^iaiO^fliTIMf ^>f "tf- •> 3 > 

fc 0 *©*££x jft4 k b p©H i ndl-Sac I WrM**><fc CK^ 
2.7kbpOEcoRI»ifrP^'r^ l J^XLto C©*Sm«fcD> 'J 

5 /<-•!? s£=>- Ki-*itfc^fc«fctf*©£Mi;:Bg^-r** 

- K-fSfcfe^ttiJSM kbpOHindlD-Sac I WrK-fc J: C^36^2. 7 
kbpOEcoR I WrK-fc£*ftT^* ii£$nfc e El Uc p S 1 © 
ftJPBSffcil&EI&^o S^Gm U ><--tfite^ JRfcWli'J'* 

-■tfOMlcH^tsae^ Placlilacyot-^-, ori 

ttSrlsliKU 75 7. ^ KpU C 1 1 8 (£«£(*))© H i ndl-Sa 

c i mitt fcuE c o r i «ffiiw*n<ettaisu ^iu m i o i# 

£^KIfc&LTx *nfn©DNABffr*St"/7X; KpSIS, p 

s i Eiiifco gi2irpsis.gj3iipsi e (Dnmunmm^^i- 

15 (H^OlB^JiEll ililCT^So ) o 

££0115 : V '*--tfitfcT©? 91/** KEWftffi 

75 KpSlE£ffiV>Tx (Sanger) © xx** S/& 

(Sanger, F. . Nicklen. S. . Coulson, A. 8. (1977) Proc. Natl. Acad. Sci. USA. 
20 .74-5463) V U /<- -tf S £ 3 - * itfc^fc <k *<04«C»4t * 

^*i/XfAXtt) DNAv/-?i>t- (Model 370A, 77 

25 ©18** E^J#^2©«t9^ y/<— K-TS? * is** KEFJfc 
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5 i)±mm 

'J^°-4fjtfe^©U**V-A^^^fir (SDE?'J) MSIte3K>i 
^frSB^Kra^-TSE^JOS' *igCE c o R I Sfltt^ttflnSft-SJ: 9 

? Kim»©Ml (80 ) ©2o©^ 

10 »j =fJ* * K*^7X; KpSlE £fi£U ^'J>7-t'f i- 

>U7^S/a> (PCR) Rj&fcfTl^ S D EJ'J£#t; 'J 4f itfc^ 

SU*ttT?aBU 7/fa-^y^rfij:*)}||iajfl|«Lfco ^7X; KpU 
15 C118£EcoRI "CfZ4z ±IB© J: 5 L rt: D N A B 

frtl^L, T 4 D N A 'J^-^^ioT^^S^^fTl^ *8§ffi J M 
1 0 l«c£JBKI£»U 7> t°i/'J >Ktt©ff£«lK8l#£&iRLfco £ 
n*©JBHfc*fcJ: *> S KDNAfctttiU ffiSU »«fL, *§£tt 

tzBMti&WiiK pUC118©EcoRl tiltf SBttu: >J /<- -if iftfc^ 
20 *5«kc;-€-O^^CBI-^-t5^ >/**R£=i- Kt" SiBfe^^trD N A 
Bfl-#ffA**U 1 a c 7" a * -©T&fcT- U '*--fefiftfe?*i<fc tf* 

K£#ftLTV*3 C &&BBU :©^7^; K£ p S L 1 Hfco B 

4 cp s l i (ommmnmm^t (B*©ts^iiBi tmcx-zz) 0 

25 »J'<--bri8fe^©3' pfc^gtc E c o R 1 &{4ri<tttJD<* ft S «fc 9 fcE?iJ 

S-t8 ic^-j- * U =*5* 9 K£tt#£g£Lfco Cft£5fclc£f&Lfc 
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mn&m k*** u t f*^x ^ kpsie tii^u 

* v-M1-*-y*)T9 i/a> (P CR) K££fT^> SDE?iJ£ 
^t? U/<--t?itfc : P©*££frDN ABftfrfc'fffco C©Brtf-£E c o R 
I T'5S£l;:#»8U ±ie<hl^«llc-/7X $ KpUC 1 1 8iil^ 3BK 
5 fc»U pUClHOEcoR Itt««ffilwU'«--tfi»e : f-©**£ 
tDNAKK-^PAJ^ 1 a c ^Dt-^-fDTife U ^--tfite^ 

Kp S L 2*««?"r*^KI£tl#*afco 0 5 l£ 
p S L 2©$JPg&mJt6BI£^-r (EI^OlS^liBI 1 <h(s) IT7?** 0 ) o 
ii) K**x 

10 ^575 KpSlS*HUdIiSacI T5t£{C;ft8?&x ■> /<- 

*} tttbttll tfco -f^Xi KpMFY42£Hi ndliSac 1T'^ 
^KtfftT&x ±fE©£9lC*&$&L*:DN Amfrtm&L. T4DNA U 
15 H?ICj:oTiMSRie*m^ ±mm J Ml 0 18c£Jfmi£SIU * + 
^fi/>itt(D3Di-^HRLfc 0 Ctt£©JBff£&{*«i: 0 75* S K 
DNAfcttHU fft&U ^tfrLx pMFY4 20HindIiSacltO 
tfttftORQlw U'<--tf*t£?*5«fctf*©£glw 9 

20 fc 0 @6i:pSP l <DM¥&»%*&W**to fi^W. JRfcWtt 

rfJl£©M 1 3^7-f7-M4 (80) £E?"J§^9 l;:;^-r:* 

'J =f ? ? U*^ K0 2oO* 'Jrf??l/*f K*^5X; Kp S 1 St 
25 SoL>, #'jy7— tff x->'J7^>3> (PCR) R££frl^ 'J 
/N'-'tfitfe^O^^^trDN ABrfrfc^fco C©»t>t-£H i ndliS 
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a c I T$c£izftm&. ±fctmmzzr?xi KpMF Y 4 2 £i!*SU 
pMFY42©Hi ndliSac I i3»rSBffi©F«gfc y it£? © 

*£^fc-DN A6R^^JpA$n^^5X ; KpSP2^ifc 0 KI 7 K p 

5 KpSPlt),}:CfpSP2^ffll\ v'a-K^tXsp. S 

D 7 0 5* (§§E#^FERM BP-4772) ^xl/? hn^-^--> 3 

4fSD7 0 5»*p H9lc|ggLfcLft#igitfe5 m 1 TO D = 0.5* 

10 BfiU f5tf®JRL*:&x 0.5m I ©aSMTkKlf KS3 Lfc 0 C©S&g 

;PX*#;L*:o *©&. BSSftKp H 9©Lft#igit&£ 1 m 1 ta;U 
3 7°CT'l I^F^Si 9«SLfc^ ^7^f-»50p pmRtf 'J/<- 

15 Hfelc^^Lfco 3 5ttllft«SLvifLfc3Dz-0Hx ^o- 
-<D\b\*)\z>? U 7*/- >*JB£Lfc U Jfmfc&fcfciffco 

•> a — K * * X • y > K > ^ ( Pseudomonas mendocina ) S D 7 0 2 
* (gftS-^FERM BP-4291) © V * L D 9 J*&ftt*<c 

20 y>K->tSD 7 0 2*i:N-^f*-N' - - ho-N-^hDvr 

U T Ltt^**a«1-SC tic J: 0 IRS L fe« 

iii)'*f-;UX 

fi*3fc •/'*--*© NjfcJSfcX b a I Bti^ttlBSft* J:-5ttEfllS*f 1 
25 OK*** U ? I/** K*ffc5*&£Lfco U/<--t?©££fc: 
m5-tZ9 >'<9 3^3- K^-Sitfe^® 3' *JSfcX b a 1 
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2o0t U =f 7 ? $ Kp S 1 E <hig£U # U 

y7-^fx->'J7?-> 3 > (PCR) Rjfc£ff IK J&M •;/>'-•»? 

*>.£#*-©£££&#•#-** >/^!s^3- K-rsatfe^^t 

^77i KpUCl 18 £&f£U pUC118©Xba IiZJBrSBftu: 

j£&^U'*-tf£fc?fc«ktf*©£gKi8%--rs* k-t 

«J/<-HfOC^JglcXb a I S&ffi#tt2)D$n* J: o^E^JS^l 2(3 
10 Kir* U * U*^ K'Hb^&J&Lfco C©*y ? Utff- K<hR 
1 0 fcjjrT* U * I/*?- K£77*S K p S 1 E iS^L. 
#'jy7-Wj->'J7?y 3 > (PCR) KlSS-ffl^ J£S&SPJ'< 
--tfitfc? 0*^DN A»r>t^^fco COi^Xba IT'^i: 
±fB<t^«lc^5x = KpUC 1 1 8£ii*£U pUCl 1 8 
15 ©Xba I ®m®mz&&M')'<-*i&&;?&&& : £<D£.mzm5-*Z 
9 >'<?m*^- Kt£*fc?££frDNAItffrj&<IPA£tl*:^X $ 
Kp SM2^ifc. 

E?iJ#*tl3. 1 4 IC;^* 'J ? U*^ Kfc-fb^JlfcL/Co C tl 
b2oO* 'J zf? ? U*^ F^7X; Kp SDT8 1 2 (ttH¥l-14 
20 1596-^) <i:S£L. #'jy7-^x->'J7?y 3 > (PCR) K£ 
£fT^x 7^* U 7n f^-tfO^o* l/7nE*J«D 
-2B^^t;DN AWr^^^fco C©»t>t-£E coRIiXba I 

±Ei0»lc^7X; Kp U C 1 1 8 £&*SU p UC 1 1 
8®EcoRIiXba I tO »r SB &©?£!:: 7 /Urt 'J^of7-f©yo 
25 t-^-ffiW^U^DE5>JO-^^DNAi^A$nfc^ 
S KpAPl tmtzo 
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b2o(D* U 3*7 ? K£7^x $ Kp S DT 8 1 2 <t&&U # 

»J y 5--fc??-i- > 'J 7? *> a > (PCR) RjK*fT^> 7^*»J7o 
t-7 -M®*- I *-*-6S#££t;DNA»rtt£?frt:o C ©»*){-£ X 

5 baliHin d BIT'5S£K#A?&. _t§B<h I^HtK 75 X S KpUC 1 
1 8 £il*£U pUC118<DXba IiHind WKfittUtiLVf&KT 
Jlij »J 7nx7--bf©*- $ *-?-*S«££t;DNA»rtf-a<#A£tt 
tzzfy^i FpAP2^ifc 0 

KpAPl*EcoRliXba I T'iflBrU 7^* 'J zfa 

10 T-7--fer©^at-^-^^S^^U^niE9iJ© — S|5^^t;DN AJKtt 
^0JRL/Co tfc. 75 X$ KpAP2£XbaI£Hin dm-etO»r 

JRLfco C© 2o©»rJt£75;* $ Kp UC 1 1 8 £&*SU p U C 1 
18®EcoRUHin d Ht0»rgBft0R8lc7^*7 U ^of7-l?0 
15 7D*-*-6SigL 7l/7uE?iJ©-S&Ktf*- S ^-^-^g^fc- 
DN Aftf£-#*$A;**lfc77 X = Kp A P 3 £*#fco E18i:pAPK 
pAP2. pAP3©i$iSS^ito CCT'> P a p r 1*7 JliJ U 7 
Dx7--tfit6E^^o^-^- x p r eliT^A'J 7n f 7 --b*7 U£ 
2&k p r olJT^A'J'/DfT-'tf^D E?'k ter.l!7A*'J^of 

20 7-tfitfc3 1 *- ^ *-?-zmt>+o 

Zf^xi KpSMK "f =y 7; KpSM2£Xba 1 T'ttMrU 2 o 

-etl-Z^T. $ KpAP3©Xba I SBttfciSISU ZfyXi KpAP 4 X 
•f?Xi Kp AP 5£{#fc 0 
25 zf^Tsi KpAP4, Kp AP5^Ec oR I iH i ndl 

T-tfJWrU 2o© U^ D --tfjlfeT^^t;DN ASrK-^IeliKLfco C©2 
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o©Wr>t£*ft*'tl-/5X S K p H Y 3 0 0 P L K (SMig(80) £ jg*§ 
^'f;^ •Xrf'jzSD- 8 0 0 §l¥l-141596^lcieig©^ 

®fe»Lfco x F5if>r * U >ffittT% j^o. 0.5%* 'J-^*^;l-x 

*RU CtlbO^!SI£SH*c»:>)^7X^ KDNA£»tfk U pH 
Y3 0 0PLKOEcoRIiHind ffli3»rS|5<i©R8i::7^*7 U Zfa 

**£t?DN A»r^iA$nfc^X; KpSBl, pSB2^ifc, 
09i:pSBl, ElOCpSB 2 ©a^SS^^t (H4>OE#ttBI 

CCD75XS KWAXNKS-21H (gfBS-tFERM BP-93-1) 
15 ©7*Dx7--tfKa«:£7o h^77 httlCfc?) U fh7t 

O^axT-Hf^a^Ji. A'f;i,xNK S-2 1 ttfcN - y f-^- N' 

20 iOIR^Lfco 

0SJ6fll7 : »J'<-Hf©M 

^7X; Kp S L 1 p S L 2 ££t;Jfc®i£gM*£ N Ztl?tl7 

25 > e > U > 5 0 p p m ££t; L Jfcftigife 5ml^ 3 7 1 T- 1 Rfi t 9 
«SLfcfcffl^3 0 0ml ©[^JgJtfeK 1 K4M U 3 7 3 t 
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9«f Ls >(V^Df;l/-j8-D-W^ b t°7/ > K ( I PTG) 
mMJPXT 1 a c ^o^-^-(DM^SiLx $ bK4Nf 

5 ii) *>*- K**x 

KpSPiiJitfps p 2£^fr^«figi8;£. -en-etry 

>f->8 O^l^Lx P H 'J -t?£M*gife 3 0 0m 

1 4^3 St. 1 4l$F.3ig<t ?«SU igifctpK 'J/*--fcf£#2&£g£ 

10 C*l£86£#iiU 3«riaoTi$^iit> CM-tr;l,a 

Kp S B 1 fc«fctfp S B 2 ££tr?&KfcSM*£x rt-tf-Ol 
15 % x *5<fcC^# 'J b > 1 Y U^AT 

p H7.5 lc|9SLfc^itl!3 0 0 m 1 ifT 3 5t\ 6 6 I$f}ai6 £ 

it). U'<--fe*&&£I8!KL/ro 

20 %&m8 : 'J'<--fc?©£H£ 

fflfeltz 0 SttflM^ti h y * >-# u h*-^7;W3-^ (P v a) 

25 "jA'-^ij[0.1mU 1 mMlftHs") lOOmM 

z-7 \ J ii-fu >BU 1 0 OmMb'X b U X (b*X C2 - t b'n* i/ 
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x*-;H ^Uhn (kKo + ->^ f-ilO * f >) 0 OmM 

TAPS (N-hn CtKo + i/yf-^) yfA-3-7;;^a 

ffiifc (pH8.0) 0.4m U *>«fctf h U * U'f >i^^>* a >0. 5m l jfc 

£#ltft£ LT 1 NJ^»0.2m 1 £/8 ^TK££#lh £ fc Q CCTn 
h V ?t > z--7 a > t Ltli> # U t'-^T^n-A- (PVA) 
2%*iSfc (#'<-^PVA117 (?7l/tfc) : #'<-^P VA 2 0 
5 5 P*t) =9:1 (W/W) ) 1 0m 1 i:2.5g® h 'J * > 

10 *HD;U **yt-fXLfcWia^fco RJ6#lh8U n-^ + if>2 
m K 4 V^o f^7;l'3-;l'2m 1 x SRStK 1 m 1 £}JD;i»L < ft# 
U Mfc^** "7 U >^U TLC-F I D& U 

Lipids, 18, 732(1983)) t*t >S^SiLfco JgttOi&tttt 1 
ftf&K I 4 9 u * )\,<b* \/ 4 S^SS- U-» l« 

15 (1U) i Lfco 

SD7 0 SJfcOSttfcl 0 0 t LfztZ<DlBMm'C&l tc^Lfco l ) '< 
20 tDNAirM-*<»A*nfc^77; K4^«IlK»#"eii, U>*--tf 


25 
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£ 1 



IP ex. 

ttL/JMl 01 

n 
\j 

dUC 1 1 8/JM1 0 1 

n 

dSL 1/JM1 0 1 


DSL2/JM1 0 1 

1 0 

ftL/SD705 

1 0 0 

pMFY 4 2/SD 7 0 5 

10 0 

PSP1/SD70.5 

5 2 0 

p S P 2/S D 7 0 5 

3 2 0 

41/LD9 

0 

pMF Y 4 2/LD 9 

0 

PSP1/LD9 

1 1 0 

PSP2/LD9 

5 0 


ho7x-;M;Kf-h (pNPP) *SSi LfcfiU^^T-JaT 

20 ©#&-efTofc 0 

pNPP*2m g/m 1 K t£ £ «fc K -f 7 "/d fcf;P7 ^3- /He*** 
Lfco :©pNP P®fot 1 0 0mMt*»>>gffift (Bicine buffer) 

(p H8.o) * i : i ovm&x-mtf. &mmmt itz 0 mmmmo.bm 

1 fcy/<--tf*ft0.02m 1 £1)0;U m.&-ei ~1 0»IBIRJS3 
25 1 N&g?£0.2m 1 j&D;lTK££±#>x »3fe*«tfe4 0 5 nraORjfc 
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#3SS£1 pNPPai 7 h (lpU) Hfco 


£ 2 






4L/SD-8 0 0 

0 

PHY300PLK/SD-800 

0 

pSBl/SD-800 

3.2 

PSB2/SD-800 

1. 1 

/«£ L/NKS - 2 1 

0 

P H Y 3 0 0 P LK/NKS - 2 1 

0 

pSBl/NKS-21 

5.2 

p SB2/NKS-2 1 

2.3 


15 

25 f£B^©m«tiTIBOii*5T-*^o 

K**-X s p. (Pseudomonas sp. ) SD 7 0 51* (§ifc# 
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^FERB BP-4772) : 

¥fi£5*£ (199350 8£ 4 BKP-13781 LT^fE£*U 
5 h £ifol;:go*£¥6)c 6 (199450 8^5Blcya- K^txs p. 

( Pseudomonas sp. ) S D 7 0 5 t* (gffcS^fFERM BP-4772) t L Ti 

(2) > j. — K-=&^- X • y > K i/j- ( Pseudomonas alcaligenes ) S D 7 
0 21* (gffc#^FERM BP-4291) : 

io «r«h : aiS£ffc£i*ft*E£*i¥if*««w£ijK 

ft« : B*i^«io<raiTglS3^ 
¥j£4*f (199250 5 3 1 BfcP-12944 t LTf?§t<**l> Wt. 
h^{cS-^^5pfiJt5^ (199350 5fl 1 2 BK*>*- K*^-X s p. 
( Pseudomonas sp. ) S D 7 0 2 «t (gffc#-«tFERM BP-4291) t L TS 
15 &mtlc#W$tl*:o 

(3) '<fAX ( Bacillus ) NKS-21» (SfES-^FESM BP-93-1) : 

»X9F&1?!&9 3-^ (FERM BP-93) ©H^lti LTlQf0 6 (1985 
20 50 5^ 2 1 BlcmXW^It^9 3- 1^ (FERM BP-93-1) iLti 

U*>, ±IH(3) o^ltaMli. 3l£iffl*il£M£*iT riifiiiitli 

25 
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e n m 

EWM- : 1 

E*J©££ : 288 
E?iJ©M: 7^yn 

£4#£ : -> a. — K-t-^X s p. ( Pseudomonas sp. ) 
J*£ : SD705 
10 E?'J 

Phe Gly Ser Ser Asn Tyr Thr Lys Thr Gin Tyr Pro He Val Leu Thr 
15 10 15 

His Gly Net Leu Gly Phe Asp Ser Leu Leu Gly Val Asp Tyr Trp Tyr 
20 25 30 

15 Gly He Pro Ser Ala Leu Arg Lys Asp Gly Ala Thr Val Tyr Val Thr 

35 40 45 

Glu Val Ser Gin Leu Asp Thr Ser Glu Ala Arg Gly Glu Gin Leu Leu 

50 55 60 

Thr Gin Val Glu Glu He Val Ala He Ser Gly Lys Pro Lys Val Asn 
20 65 70 75 80 

Leu Phe Gly His Ser His Gly Gly Pro Thr He Arg Tyr Val Ala Ala 

85 90 95 

Val Arg Pro Asp Leu Val Ala Ser Val Thr Ser He Gly Ala Pro His 
100 105 110 

25 Lys Gly Ser Ala Thr Ala Asp Phe He Arg Gin Val Pro Glu Gly Ser 

115 120 125 
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Ala Ser Glu Ala He Leu Ala Gly lie Val Asn Gly Leu Gly Ala Leu 

130 135 140 

He Asn Phe Leu Ser Gly Ser Ser Ser Asp Thr Pro Gin Asn Ser Leu 
145 150 155 160 

5 Gly Thr Leu Glu Ser Leu Asn Ser Glu Gly Ala Ala Arg Phe Asn Ala 

165 170 175 

Arg Phe Pro Gin Gly Val Pro Thr Ser Ala Cys Gly Glu Gly Asp Tyr 

180 185 190 

Val Val Asn Gly Val Arg Tyr Tyr Ser Trp Ser Gly Thr Ser Pro Leu 
10 195 200 205 

Thr Asn Val Leu Asp Pro Ser Asp Leu Leu Leu Gly Ala Thr Ser Leu 

210 215 220 

Thr Phe Gly Phe Glu Ala Asn Asp Gly Leu Val Gly Arg Cys Ser Ser 
225 230 235 240 

15 Arg Leu Gly Met Val He Arg Asp Asn Tyr Arg Met Asn His Leu Asp 

245 250 255 

Glu Val Asn Gin Thr Phe Gly Leu Thr Ser He Phe Glu Thr Ser Pro 

260 265 270 

Val Ser Val Tyr Arg Gin Gin Ala Asn Arg Leu Lys Asn Ala Gly Leu 
20 275 280 285 

K^JS^ : 2 
£?»J©g£ : 864 

25 8t©» : 
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WffltoWk ■ Genomic DNA 

: ">a- K-t-J-X s p . ( Pseudomonas sp. ) 
tfcg : SD705 
5 E?»J©*I& 

#&£^f2^l : mat peptide 
#3Ett5 : 1. . 864 

E?'J 

10 TTC CGC TCC TCG AAC TAC ACC AAG ACC CAG TAC CCG ATC GTC CTG ACC 48 

Phe Gly Ser Ser Asn Tyr Thr Lys Thr Gin Tyr Pro He Val Leu Thr 
15 10 15 

CAC GGC ATG CTC GGT TTC GAC AGC CTG CTT GGA GTC GAC TAC TGG TAC 96 
His Gly Met Leu Gly Phe Asp Ser Leu Leu Gly Val Asp Tyr Trp Tyr 

15 20 25 30 

GGC ATT CCC TCA GCC CTG CGT AAA GAC GGC GCC ACC GTC TAC GTC ACC 144 
Gly He Pro Ser Ala Leu Arg Lys Asp Gly Ala Thr Val Tyr Val Thr 

35 40 45 

GAA GTC AGC CAG CTC GAC ACC TCC GAA GCC CGA GGT GAG CAA CTG CTG 192 

20 Glu Yal Ser Gin Leu Asp Thr Ser Glu Ala Arg Gly Glu Gin Leu Leu 

50 55 60 

ACC CAA GTC GAG GAA ATC GTG GCC ATC AGC GGC AAG CCC AAG GTC AAC 240 
Thr Gin Val Glu Glu He Val Ala He Ser Gly Lys Pro Lys Val Asn 
65 70 75 80 

25 CTG TTC GGC CAC AGC CAT GGC GGG CCT ACC ATC CGC TAC GTT GCC GCC 288 

Leu Phe Gly His Ser His Gly Gly Pro Thr lie Arg Tyr Val Ala Ala 

• 

- 27 - 


WO 96/27002 PCT/JP96/D0426 


85 90 95 

GTG CGC CCG GAT CTG GTC GCC TCG GTC ACC AGC ATT GGC GCG CCG CAC 336 
Val Arg Pro Asp Leu Val Ala Ser Val Thr Ser He Gly Ala Pro His 
100 105 110 

5 AAG GGT TCG GCC ACC GCC GAC TTC ATC CGC CAG GTG CCG GAA GGA TCG 384 

Lys Gly Ser Ala Thr Ala Asp Phe He Arg Gin Val Pro Glu Gly Ser 

115 120 125 

GCC AGC GAA GCG ATT CTG GCC GGG ATC GTC AAT GGT CTG GGT GCG CTG 432 
Ala Ser Glu Ala He Leu Ala Gly He Val Asn Gly Leu Gly Ala Leu 
10 130 135 140 

ATC AAC TTC CTT TCC GGC AGC ACT TCG GAC ACC CCA CAG AAC TCG CTG 480 
He Asn Phe Leu Ser Gly Ser Ser Ser Asp Thr Pro Gin Asn Ser Leu 
145 150 155 160 

GGC ACG CTG GAG TCA CTG AAC TCC GAA GGC GCC GCA CGG TTT AAC GCC 528 
15 Gly Thr Leu Glu Ser Leu Asn Ser Glu Gly Ala Ala Arg Phe Asn Ala 

165 170 175 

CGC TTC CCC CAG GGG GTA CCA ACC AGC GCC TGC GGC GAG GGC GAT TAC 576 
Arg Phe Pro Gin Gly Val Pro Thr Ser Ala Cys Gly Glu Gly Asp Tyr 
180 185 190 

20 GTG GTC AAT GGC GTG CGC TAT TAC TCC TGG AGC GGC ACC AGC CCG CTG 624 

Val Val Asn Gly Val Arg Tyr Tyr Ser Trp Ser Gly Thr Ser Pro Leu 

195 200 205 

ACC AAC GTA CTC GAC CCC TCC GAC CTG CTG CTC GGC GCC ACC TCC CTG 672 
Thr Asn Val Leu Asp Pro Ser Asp Leu Leu Leu Gly Ala Thr Ser Leu 
25 210 215 220 

ACC TTC GGT TTC GAG GCC AAC GAT GGT CTG GTC GGA CGC TGC AGC TCC 720 
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Thr Phe Gly Phe Glu Ala Asn Asp Gly Leu Val Gly Arg Cys Ser Ser 
225 230 235 240 

CGG CTG GGT ATG GTG ATC CGC GAC AAC TAC CGG ATG AAC CAC CTG GAC 768 
Arg Leu Gly Met Val He Arg Asp Asn Tyr Arg Met Asn His Leu Asp 

5 245 250 255 

GAG GTG AAC CAG ACC TTC GGG CTG ACC AGC ATC TTC GAG ACC AGC CCG 816 
Glu Val Asn Gin Thr Phe Gly Leu Thr Ser He Phe Glu Thr Ser Pro 

260 265 270 

GTA TCG GTC TAT CGC CAG CAA GCC AAT CGC CTG AAG AAC GCC GGG CTC 864 

10 Val Ser Val Tyr Arg Gin Gin Ala Asn Arg Leu Lys Asn Ala Gly Leu 

275 280 285 


mm^ : 3 

E?iJ©g£ : 335 
15 B&i]<DM:7$Jm 

ISM 

QcMsfa : > a. — K*^X s p. ( Pseudomonas sp. ) 
20 tt£ : SD705 

mm 

Met Lys Pro Leu He Tyr Leu Pro Leu Leu Leu Gly Leu Gly Leu Leu 
15 10 15 

Gly Trp His Leu Ser Thr Pro Ala Pro Ser Pro Ser Ser Ala Ser Pro 
25 20 25 30 

Ala Pro Pro Gin Val Ser Ser Glu Lys Pro Ala Thr Ala His Met Asp 
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35 40 45 

Leu Thr Arg Pro Val Ala Arg Ser Thr Asp Gin His Leu Pro Ala Ser 

50 55 60 

Leu Arg Asp Thr Asp Val Asp Gly Gin Leu Glu Val Asp Ala Gin Gly 
5 65 70 75 80 

Asn Leu Val He Ser Asp Gin Leu Arg His Leu Phe Asp Tyr Phe Phe 

85 90 95 

Ser Thr Val Gly Glu Gin Ser Phe Glu Gin Ala Ser Thr Gly He Arg 
100 105 110 

10 Asp Tyr Leu Ala Ser Gin Leu Arg Glu Pro Ala Leu Gly Gin Ala Leu 

115 120 125 

Asp Leu Leu Asp Arg Tyr He Asn Tyr Lys Thr Glu Leu Val Glu Leu 

130 135 140 

Glu Arg Arg Phe Pro Met Val Thr Glu Leu Asp Gly Leu Arg Ala Arg 
15 145 150 155 160 

Glu Asp Ala Val Gin Arg Leu Arg Ala Ser Leu Phe Asn Ala Gin Glu 

165 170 175 

His Ala Ala Phe Phe Ala Ser Glu Glu Val Tyr Asn Gin Phe Thr Leu 
180 185 190 

20 Glu Arg Leu Ala lie Leu His Asp Pro Ser Leu Asp Pro Gin Asp Lys 

195 200 205 

Ala Glu Arg He Glu Arg Leu Arg Glu Gly Leu Pro Asp Glu Leu Gin 

210 215 220 

Gin Leu Leu Val Pro Gin Leu His Leu Thr Leu Arg Gin Gin Thr Gin 
25 225 230 235 240 

Gin Leu Leu Glu Gin Gly Ala Glu Pro Glu Gin Leu Arg Gin Leu Arg 
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245 250 255 

Leu Asn Leu Val Gly Pro Gin Ala Thr Glu Arg Leu Glu Ala Leu Asp 

260 265 270 

Arg Gin Arg Ser Glu Trp Asp Gin Arg Leu Ser Gly Phe Asn Arg Glu 
5 275 280 285 

Arg Gin Ala He lie Ser Gin Pro Gly Leu Ala Asp Ser Asp Lys Gin 

290 295 300 

Ala Ala He Glu Ala Leu Leu His Glu Gin Phe Ser Glu His Glu Arg 
305 310 315 320 

10 Leu Arg Val Ser Ser Leu Leu Gly Leu Asp Ser Arg Ala Glu Arg 

325 330 335 

B&m^ : 4 
E?iJ©g$ : 1005 

15 mmom ■ mm 

h*os?- : mm*. 

£?>j£>ii& : Genomic DNA 

mm 

20 : : y 3l— K^^-X s p. ( Pseudomonas sp. ) 

: SD705 

G&Zmttm : mat peptide 
3h£&S : 1..1005 
25 ft»£2fc£L*:;£&:E 
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10 


15 


20 


25 


ATG AAG CCG 
Met Lys Pro 
1 

GGC TCG CAC 
Gly Trp His 

GCG CCG CCA 
Ala Pro Pro 

35 

CTG ACC CGC 
Leu Thr Arg 
50 

CTG CGC GAT 
Leu Arg Asp 
65 

AAT CTG GTG 
Asn Leu Val 

AGC ACC GTC 
Ser Thr Val 

GAC TAT CTG 
Asp Tyr Leu 
115 

GAT CTG CTG 
Asp Leu Leu 


CTG ATT TAT CTG 
Leu lie Tyr Leu 

5 

CTG AGC ACG CCG 
Leu Ser Thr Pro 
20 

CAA GTC AGC ACT 
Gin Val Ser Ser 


CCG GTG 
Pro Val 

ACC GAC 
Thr Asp 

ATT TCC 
He Ser 
85 

GGC GAA 
Gly Glu 
100 

GCC AGC 
Ala Ser 


GCC CGC 
Ala Arg 
55 

GTC GAT 
Val Asp 
70 

GAC CAG 
Asp Gin 

CAG TCG 
Gin Ser 

CAG CTG 
Gin Leu 


GAT CGC TAT ATC 
Asp Arg Tyr He 


CCT TTG 
Pro Leu 

GCA CCC 
Ala Pro 
25 

GAA AAA 

Glu Lys 
40 

AGC ACC 
Ser Thr 

GGC CAG 
Gly Gin 

CTG CGC 
Leu Arg 

TTC GAG 
Pbe Glu 
105 
CCT GAA 
Arg Glu 
120 

AAC TAC 
Asn Tyr 


CTT CTT GGC 
Leu Leu Gly 
10 

AGC CCA TCC 
Ser Pro Ser 

CCT GCC ACG 
Pro Ala Thr 

GAC CAG CAT 
Asp Gin His 
60 

CTG GAG GTC 
Leu Glu Val 
75 

CAC CTG TTC 
His Leu Phe 
90 

CAG GCC AGC 
Gin Ala Ser 

CCG GCT CTG 
Pro Ala Leu 

AAG ACC GAG 
Lys Thr Glu 


CTG GGG 
Leu Gly 

AGC GCC 
Ser Ala 
30 

GCT CAC 
Ala His 
45 

CTG CCC 
Leu Pro 

GAC GCC 
Asp Ala 

GAC TAT 
Asp Tyr 

ACC GGT 
Thr Gly 
110 
GGT CAG 
Gly Gin 
125 

CTG GTG 
Leu Val 


CTG CTC 
Leu Leu 
15 

TCA CCA 
Ser Pro 

ATG GAC 
Met Asp 

GCC TCG 
Ala Ser 

CAG GGC 
Gin Gly 
80 

TTC TTC 
Phe Phe 
95 

ATC CGC 
He Arg 

GCC CTG 
Ala Leu 

GAA CTG 
Glu Leu 


48 


96 


144 


192 


240 


288 


336 


384 


432 
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10 


15 


20 


130 

GAG CGA CGC TTC 
Glu Arg Arg Phe 
145 

GAA GAT GCC GTA 
Glu Asp Ala Val 


CAC GCC 
His Ala 

GAG CGT 
Glu Arg 

GCC GAG 
Ala Glu 
210 
CAA TTG 
Gin Leu 
225 

CAG TTG 
Gin Leu 


GCC TTC 
Ala Phe 
180 
CTG GCG 
Leu Ala 
195 

CGG ATC 
Arg He 

CTG GTA 
Leu Val 

CTG GAG 
Leu Glu 


25 


CTG AAC CTG GTC 
Leu Asn Leu Val 
260 

CGC CAG CGC AGC 


135 

CCG ATG GTG 
Pro Met Val 

150 
CAG CGC CTG 
Gin Arg Leu 
165 

TTC GCC AGC 
Phe Ala Ser 

ATA CTG CAC 
lie Leu His 

GAA CGT CTG 
Glu Arg Leu 
215 

CCG CAA TTA 
Pro Gin Leu 

230 
CAA GGC GCC 
Gin Gly Ala 
245 

GGC CCC CAG 
Gly Pro Gin 


ACC GAG 
Thr Glu 

CGC GCC 
Arg Ala 

GAA GAG 
Glu Glu 
185 
GAC CCG 
Asp Pro 
200 

CGC GAA 
Arg Glu 

CAC CTG 
His Leu 

GAG CCG 
Glu Pro 


CTG GAC 
Leu Asp 
155 
AGC CTG 
Ser Leu 
170 

GTC TAT 
Val Tyr 

TCG CTG 
Ser Leu 

GGG CTA 
Gly Leu 

ACC CTG 
Thr Leu 
235 
GAA CAG 
Glu Gin 
250 

GAA CGC 
Glu Arg 


140 

GGC CTG 
Gly Leu 

TTC AAC 
Phe Asn 

AAC CAG 
Asn Gin 

GAT CCG 
Asp Pro 
205 
CCC GAC 
Pro Asp 
220 

CGC CAG 
Arg Gin 

CTA CGC 
Leu Arg 


CTG GAG 
Leu Glu 


GCA ACC 
Ala Thr 
265 

GAA TGG GAT CAG CGC CTG AGC GGG TTC 


CGT GCC CGT 
Arg Ala Arg 
160 

GCG CAG GAG 
Ala Gin Glu 

175 
TTC ACT CTT 
Phe Thr Leu 
190 

CAG GAC AAG 
Gin Asp Lys 

GAG TTG CAA 
Glu Leu Gin 

CAG ACC CAG 
Gin Thr Gin 
240 

CAA TTG CGC 
Gin Leu Arg 

255 
GCA CTG GAC 
Ala Leu Asp 
270 

AAT CGC GAA 


480 


528 


576 


624 


672 


720 


768 


816 


864 
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Arg Gin Arg Ser Glu Trp Asp Gin Arg Leu Ser Gly Phe Asn Arg Glu 

275 280 285 

CGG CAG GCG ATC ATC AGC CAG CCG GGG CTG GCC GAC AGT GAC AAG CAG 912 
Arg Gin Ala He He Ser Gin Pro Gly Leu Ala Asp Ser Asp Lys Gin 

290 295 300 

GCC GCG ATT GAG GCC CTG CTG CAC GAG CAG TTC AGT GAG CAT GAG CGG 960 
Ala Ala He Glu Ala Leu Leu His Glu Gin Phe Ser Glu His Glu Arg 
305 310 315 320 

CTG AGG GTC AGC AGT CTG CTG GGA CTC GAT AGC CGC GCC GAA CGC 100J 
Leu Arg Val Ser Ser Leu Leu Gly Leu Asp Ser Arg Ala Glu Arg 
325 330 335 

G&m^ : 5 
R?»J©g£ : 2 6 

e?»j©M: 7 urn 
h*oi?- : mm& 

: i/ j.— Y^±7k s p. ( Pseudomonas sp. ) 
: SD705 

Phe Gly Ser Ser Asn Tyr Thr Lys Thr Gin Tyr Pro He Val Leu Thr 
15 10 15 

His Gly Met Leu Gly Phe Asp Ser Leu Leu 

20 25 
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E^IJS^ : 6 

: 2 o 
mno®. : mm 

5 Si©!* : -*a 
EFJ 

AACTACACNA AGACNCAGTA 20 

10 

: 7 

E#J©££ : 3 0 

e?>j©m : mm 

81©$ : -« 
15 h*D->'-:|itt 

E?'J©SJg : f&©&& £J&DNA 
E?'J 

GGGGAATTCA GGACTCGCAT TATGCGCAAC 30 


20 E^JS^ : 8 

E?>J©g2 : 3 0 

e?>j©m : mm 

h#o*- : gUtf 
25 E^J©ra:ftfe©^K £f» 

E^J 
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TTTGAATTCA GAGCCCGGCG TTCTTCAGGC 30 

£3*J£^ : 9 
E?iJ©g$ : 3 0 

5 E^ij©s! : mm . 
vxov- -.mm** 

10 TTTGAGCTCA GAGCCCGGCG TTCTTCAGGC 30 

wzm^ : 1 0 

E?iJ©g£ : 3 0 

mnom mm 
15 : 

AAATCTAGAT TCGGCTCCTC GAACTACACC 30 

20 

m&m^ : 1 1 

&M<OgiZ : 3 0 

e?ij©s : mm 

25 h#n ->'- : figltt 

mwmm tikomm &j&dna 
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CCCTCTAGAC TAGCGTTCGG CGCGGCTATC 30 

E?iJ#-t : 1 2 
5 E?'J©g£ : 3 0 

e»s : mm 
-.mm®. 

10 E?iJ 

CCCTCTAGAT CAGAGCCCGG CGTTCTTCAG 30 

: 1 3 
E?U©g£ : 3 0 

15 e?ij©m : mm 
mom : -*ss 

20 CCCGAATTCA TACGAATTAA AGTTGAAAGC 30 

: 1 4 
E*iJ©g£ : 3 0 
W&HDM : 

25 : -*m 
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AAATCTAGAG TTGAAACCAA TTAAGTACTC 30 

5 E?'JS*t : 1 5 

E?lJ©fi£ : 3 0 

m\®m : mm 
st©& : -**£ 
^D->- : ion* 
io mnomm -.mom ^dna 

GGGTCTAGAT ccctaaggat GTACTGGATG 30 

$&m^ : 1 6 

15 E?iJ©&£ •■ 3 0 

m<D& : -*® 

20 5^1 

TTTAAGCTTA GAAACTCAAC TGTCACAGTG 30 
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1 ) m?m^ nztimztitzT i ; wtmmz =» - K-r * 

2) E?'J#^2U:fS«£ft*: »J n- K-f*2 * U^-^ KE?»J£ 

5 3) E?'J&^3J::IB*£ft*:7 5 yKE^JSrn- FtZiAfcl-o 
4 ) E3*J#^t 4 lcfB« S ft*: »J /<-H?<D4I«:»l4t * * >'< 
- Kt*5t 9 V** KEfllfc^fcafc*. 

5) S/a-K*** ( Pseudomonas ) JBHB8a5fc©flf #© jeEB% 1 % ti 

10 6) i/a-Ktt^sp. ( Pseudomonas sp.)SD 7 0 5ft (FERM BP-47 
72) &£©lf|2£0igH£l£ttl* Lm4«0 0-rtl^©^lc|SiK©itfe 

To 

(D?9 Is** KE?'J©£S&*> L < t*-SB££t;DN A 0 
15 8) »*©«H»35tfctt»4«lc3H«*nfcitfi : FO? ^ I/** K 
Ey»J©£SB*> L < (i— tt£'W ^Xt5DNA 0 
9 . f#3<©$5ffl!g 1 V* L$4 ^©V^-f ti^©3filwEtt$ tifcififeT 

rtT^SSlRltl^^ ^ ^ — Iwffl^iiX/ /fffiSI^. D NA 0 

20 i o) m*©$Effisn£tt^LSM«©v>irnfr©«Kie8$ttfc£fc 

1 1) ft*©lEffl^9«^£«©ffigl^DN AT-^Sfc&Stt/rBKIS 
25 1 2) flt$0ipEB*l 0 SCE«OffllliL!fcfe#D N A *^t?^Ke* 
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1 3) IS4lli<x7y x U ->7 (Escherichia) Jg*fflS x v ^ - K^t 
Xlil ( Pseudomonas ) ^ £ tzti'<=f- )V7,MMM ( Bacillus ) T*£ 

14) ^ - K^XJiflBS ( Pseudomonas ) % £tz&'<*Jl 

5 ( Bacillus ) T'&zm#.<Dmmmi 2mzm®Bn&»WL$L® 0 

15) &£^->^- K^e^X • TJlij U ( Pseudomonas alcali 
genes ) ^ i/ j. - K-fc^X • > ^ - K7^* 'J Y%7> ( Pseudomonas pse 
udoalcaligenes ) ^ •> a — K * X • y > Y ( Pseudomonas mendoc 
ina) „ £izlt'<1-J\,X • X7f U X ( Bacillus subutilus ) tr* £f§ 

10 ^©15111 H*fctt*l 2 5fE«©JB!§tfe8l&£i&| 0 

16) v jl— h'ttxs p. ( Pseudomonas sp. ) S D 7 0 5 
tfc*. i/ jl— K ^- ^ • y > K v ± ( Pseudomonas alcal igenes ) S D 7 
0 2^ ( Bacillus ) NKS-21tt, 2 tz (i * ft t» ©^Sf* 
T'*SH*©IbH^1 l^Sfclil&l 2J®IE*c©J£ff$£&&£«9o 

15 1 7) H^©iBH^l lEtt^LSIl 65©^"f ti^©5(c=2|g©}gg 

©4>tt < £ *> 1 o^^SLT 'J^°--tf^^t;^#i^^^ x 
y /«- -tf £#81^ * c t t ? Z 'J if© Slit^^o 

20 


25 
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